Background: The psychoactive indole alkaloid ibogaine has been associated with encouraging treatment outcomes for opioid dependence. The legal status of ibogaine in New Zealand provides a unique opportunity to evaluate durability of treatment outcomes. Objective: To examine longitudinal treatment effects over a 12-month period among individuals receiving legal ibogaine treatment for opioid dependence. Method: This observational study measured addiction severity as the primary outcome in 14 participants (50% female) over 12 months post-treatment using the Addiction Severity Index-Lite (ASI-Lite) following a single ibogaine treatment by either of two treatment providers. Secondary effects on depression were assessed via the Beck Depression Inventory-II (BDI-II). The Subjective Opioid Withdrawal Scale (SOWS) was collected before and immediately after treatment to measure opioid withdrawal symptoms. Results: Nonparametric comparisons via Friedman Test between baseline and 12-month follow-up for participants completing all interviews (n = 8) showed a significant reduction for the ASI-Lite drug use (p = 0.002) composite score. Reductions in BDI-II scores from baseline to 12-month follow-up were also significant (p < 0.001). Significant reductions in SOWS scores for all participants (n = 14) were also observed acutely after treatment (p = 0.015). Patients with partial data (n = 4) also showed reductions in ASI-Lite drug use scores and family/social status problems. One patient enrolled in the study died during treatment. Conclusion: A single ibogaine treatment reduced opioid withdrawal symptoms and achieved opioid cessation or sustained reduced use in dependent individuals as measured over 12 months. Ibogaine's legal availability in New Zealand may offer improved outcomes where legislation supports treatment providers to work closely with other health professionals.
ORIGINAL ARTICLE
Ibogaine treatment outcomes for opioid dependence from a twelve-month follow-up observational study
Introduction
Opioid dependence is a debilitating condition associated with increased morbidity and mortality, limited treatment response, and high relapse rate (1) . Patients suffer from fractured relationships, depression, inability to maintain employment, diminished cognitive and psychosocial functioning, and high healthcare costs (2) . Annual prevalence of opioid dependence was estimated in 2007 to be 0.4% of the world population and 0.325% of the New Zealand population aged 15-64 (3) . Overprescribing and insufficient monitoring of opioids, including those approved to treat substance use disorders, have contributed to increased prevalence in recent years in the United States (U.S.) (4) . Reducing opioidrelated overdoses and deaths requires a comprehensive effort combining detoxification, behavioral, psychoanalytic, and counseling therapies with all available pharmacotherapies (5) . Nonetheless even with combined medication-assisted therapies, consistently achieving remission is difficult due to lack of adherence, underutilization, and limited or ineffective adoption by treatment providers (5, 6) . Collectively these phenomena add urgency to the search for solutions to opioid dependence and its accompanying risks.
The present epidemic of opioid dependence justifies consideration of novel therapeutic options. Ibogaine treatment, associated with reduced opioid use, attenuation of withdrawal symptoms, and cessation of cravings (7) , offers an underutilized yet promising option in response to the limitations of available treatments. Ibogaine is a psychoactive indole alkaloid with stimulatory and hallucinogenic effects that is derived from the root bark of the West African shrub Tabernanthe iboga. Iboga's powerful psychedelic properties remain a central component of ceremonial use in the Bwiti religion among the Gabonese Fang people of West Africa, who still incorporate iboga in religious ritual, with lower doses of the root bark used as a stimulant and appetite suppressant (8) . Purified ibogaine hydrochloride (HCl) was previously marketed, at 5-8 mg doses used 3-4 times per day, under the trade name Lambarene in France (1939 France ( -1970 as an antidepressant and enhancer of mental and physical ability (9) .
Ibogaine's potential for treating opioid dependence was discovered in 1962 by Howard Lotsof, based on personal experience and anecdotal reports. Doses up to 19 mg/kg were associated with attenuation of opioid withdrawal and craving, as well as cessation of use (10, 11) . In contrast to most pharmacotherapies which require ongoing maintenance doses, ibogaine is typically administered as a singledose treatment on a few occasions as an adjunct to a detoxification treatment model. This treatment regimen helps to mitigate risk of adverse events associated with ibogaine. In two Phase 1 studies using very low doses, single 20 mg doses of ibogaine were well tolerated (N = 21), with no effect on vital signs and no adverse effects (9, 12) ; however, typical doses used for opioid dependence treatment in New Zealand are much higher. Based on in vitro studies and one case report, the principle risk associated with ibogaine is cardiotoxicity resulting from blockade of repolarizing potassium channels and retarded repolarization of the ventricular action potential simultaneous with QT interval prolongation (13) . This sequence may lead to lifethreatening torsades de pointes (TdP) arrhythmias and sudden death in rare instances.
Putative anti-addiction properties of ibogaine led to extensive studies of acute effects in dependent human volunteers with hazardous opioid use to explore the risk/benefit profile, summarized in Table 1 . These studies support reproducible indications of effectiveness and an acceptable risk/benefit profile of ibogaine in the treatment of opioid dependence and withdrawal, as opioid dependence has a pooled relative mortality risk (RR) of 2.38 (95% CI: 1.79-3.17) even while in treatment. Out of treatment mortality risk was much greater (14) . Ibogaine and its active metabolite noribogaine were found to have numerous direct and indirect functional targets with complex pharmacology in studies aiming to elucidate mechanism of action (15) . Most recently, noribogaine was found to be the principal active moeity responsible for interrupting psychological and physiological effects of opiate dependence in rats, with profound implications for effects in humans (16) .
The present study describes a prospective observational case series of 14 participants seeking ibogaine treatment for opioid dependence. The study aimed to contribute information on durability of ibogaine treatment outcomes covering 12-month post-treatment, which was lacking from prior studies. Undertaking this research in New Zealand received further impetus with the 2009 scheduling of ibogaine, by New Zealand's medical regulatory body Medsafe, as a non-approved medicine (17) . Thus, unlike many other regulatory environments, ibogaine is available via legal prescription in New Zealand. The location of the study was chosen to encourage participants to honestly report outcomes without concern of legal consequence and to take advantage of the ability of treatment providers to share information about the patient when covered by appropriate release forms. This study evaluated durable effects of ibogaine on severity of opioid dependence. Acute withdrawal symptoms and long-term depression symptoms were also evaluated as potential contributors to treatment response. Evaluation of safety was beyond the scope of this noninterventional study. Results are intended to support design of future studies on prevention of relapse of opioid dependence after single-dose ibogaine treatment.
Methods

Ethical review, treatment providers, and participants
All participants were treated in accordance with ethical guidelines for health and disability research in New Zealand to ensure it met or exceeded established ethical standards. The study was evaluated and approved by the Health and Disabilities Multi-region Ethics Committee in February 2012 (Ethics Reference # MEC/11/11/095). Per the International Conference of Harmonization (ICH) definition, this was a non-interventional/observational study on the effects of ibogaine prescribed in accordance with regulatory authorization in a manner clearly separated from the decision of including participants in the study.
Participants who independently sought treatment were recruited through two ibogaine providers offering treatments on a fee-for-service basis (hereafter Provider 1 and Provider 2). Provider 1 offered ibogaine treatment at a clinic located in the far north of New Zealand's North Island utilizing a medically qualified physician. Provider 2 was a registered addictions counselor who offered ibogaine treatment in a private practice setting, in collaboration with the treating physician of each client and a community health psychiatrist. Both providers offered a period of post-treatment supervision extending beyond the typical three days of treatment, during which food intake, exercise, and sleep was monitored. Patients of Provider 1 remained in care for periods extending beyond a week post-treatment. Provider 2's patients usually left their direct care within four days post-treatment. Despite Provider 1's greater treatment volume, they contributed only one participant due to limited engagement with this study. Although Provider 2 treated fewer patients concurrent with the study period, they ultimately contributed 13 of the 14 participants described in the present study.
Study participants were required to meet the following inclusion criteria: They had to voluntarily seek treatment without coercion; had independently contacted treatment providers seeking treatment; were over the age of 18 years; able to communicate in English; provided contact information for a close affiliate whom the researcher would contact for corroborating data; and committed to regular contact for twelve-month post-treatment via phone or Skype. Prospective participants meeting any of the following criteria were excluded: those seeking ibogaine treatment for any reason other than opioid dependence; had received ibogaine treatment on a previous occasion; in the opinion of the investigators participants had any personal, situational, health, social, or other issue that would prevent full adherence to study requirements; and those unable to give informed consent.
Drug
All participants were orally administered staggered doses of ibogaine HCL (200 mg capsules). Initially, both providers imported ibogaine HCL (98.5%) from a European manufacturer through a registered New Zealand pharmaceutical importer. Subsequently Provider 2 switched to using Remogen™, a Canadian product, assessed by HPLC as 99.5% pure ibogaine HCl. Of 14 participants, 42.9% received Remogen™.
Participants ingested their last dose of opioids between 12 and 33 hours (mean 20.2, s.d. 9.6) before ibogaine treatment. All participants were fasted prior to dosing.
Participants received 25-55 mg/kg (mean 31.4, s.d. 7.6) of ibogaine with concomitant benzodiazepine and sleep aids in most cases. Treatments typically commenced in the early evening and involved multiple doses over 24-96 hours (mean 57 hours). Initial dosage was selected based on patient characteristics (psychological and physical health, age, fitness, drug use) and provider experience. Dosage was adjusted based on patient response and provider assessment through observation and questioning (SOWS scores, changes in proprioception, interoception, mood). A "test" dose of 200 mg, administered when the provider determined the patient was sufficiently in withdrawal, was followed between 1 and 4 hours by a larger dose (typically 400-600 mg), then more rapidly by smaller doses (e.g., 200 mg at 20 minute intervals) until the provider determined the appropriate level of dosing had been achieved. Administration of ibogaine was within the purview of the providers, as the investigator (GN) was solely involved in an observational capacity and was not present during treatments. Per New Zealand regulations, providers were responsible for selection and determining medical eligibility of participants. All aspects of medical care were documented in provider medical records.
Data collection and outcome measures
Data were collected over 14 interviews. These included pretreatment baseline (interview 1); an interview immediately post-treatment (interview 2); and twelve-month interviews (interviews 3-14, corresponding to post-treatment months 1-12). Table 2 lists the schedule of interviews, along with the outcome measures administered during each interview. No use primary drug ≈ 1.5 yrs (n = 9) No use at 3.5yrs (n = 5) (anecdotal) CR Not reported *h = heroin, m = methadone, o = opioids, c = cocaine, Tx = treatment ‡Includes the 7 participants from [27] .
The New Zealand-based investigator (GN), who was trained in administration of the Addiction Severity Index Lite (ASI-Lite) and Beck Depression Inventory-II (BDI-II), conducted all the interviews at treatment sites in person, at baseline and immediately post-treatment. Baseline data were collected as close to the treatment time as feasible, typically either the preceding day or on the day of treatment. For subsequent visits, the same investigator collected data in person for 28.6% of participants, with the remaining participants assessed during Skype or phone call interviews. Two participants preferred to complete mailed responses.
1 Verification interviews with affiliates were conducted by phone. At baseline and post-treatment interviews (except interview 2), the investigator would attempt contact with participants' affiliates to independently verify responses, for example, for current substance use, aftercare, mood, and level of social support. Additional interviews where the outcome measures were not administered comprised brief conversations between the investigator and participants at interviews 4, 6, 7, 9, 10, and 13. Attempts were also made to contact participants' affiliates at these times.
The primary outcome measure was the ASI-Lite (18). This was administered pretreatment at baseline and at months 1, 3, 6, 9, and 12 post-treatment. The instrument uses a 40-minute clinical interview to indicate problem severity in seven life areas commonly affected by substance use disorders: medical status, employment, alcohol use, other drug use, legal status, family and social relationships, and psychiatric status. Symptoms and problems are measured over the preceding 30 days, with higher scores representing greater severity (19) .
The BDI-II was administered for the assessment of depression symptoms (20) at baseline, immediately posttreatment, and at 3-month intervals, generally corresponding with administration of the ASI. The Subjective Opioid Withdrawal Scale (SOWS) was administered as close as feasible pre-and post-treatment by the investigator to determine participants' experience of withdrawal symptoms (21) . It was also administered by each provider subsequent to the baseline data collection, to determine level of subject withdrawal immediately prior to administration of ibogaine, and up to 72 hours post-initial dosing to assess subject response during treatment.
Biological verification of drug use data post-treatment involved two random urine screens during the follow-up period, with a third final screen at the time of their last interview (interview 14). Participants were asked to complete screens within 24 hours of administration of the ASI-Lite. Arrangements were made with various testing facilities and laboratories accessible to participants, and all expenses associated with testing were met. Participants received a $10 gift voucher for each follow-up interview they participated in, up to a maximum of $120 for all twelve post-treatment interviews. Study oversight was provided on behalf of the Multidisciplinary Association for Psychedelic Studies by the third author (BY).
Statistical methods
Descriptive statistics including means, standard deviations, ranges, frequencies, and percentages were used to summarize data. Friedman's nonparametric ANOVA was used to test for significant patterns of change over time for the ASILite subscales, BDI-II, and SOWS scores. Where significant effects were identified with these analyses incorporating all assessment times, these were further explored using Wilcoxon signed rank tests to compare individual assessment times with those at baseline. The sample size was too small to usefully explore any differential sub-group effects by site. An alpha level of 0.05 was used for all tests. Statistical analysis was performed by the statistician and second author (CF) using IBM SPSS v23.
Results
Twenty people who sought ibogaine treatment with the two providers indicated interest during the Table 2 . Schedule of subject interviews (14) The researchers were aware of the potential validity problems recognised to be associated with self-completion of the ASI-Lite [see 34]. In both cases, however, participants firmly expressed their preference for this approach. One subject identified a lack of time to complete interviews, primarily due to his demanding job. The second subject expressed concerns about anonymity regarding supplying drug use-related information by phone, which he had done up to interview 8. Both of these participants were amongst the few who provided full drug screens to corroborate their data.
enrollment period (Figure 1 ). Three declined to participate in the study, and one person was declined treatment by their provider due to concerns about post-treatment safety. Sixteen participants signed the study Information and Consent Form and 15 were enrolled into the study. One person died during their treatment, and a second person was disqualified from the study upon review of their treatment, due to leaving the treatment before it had been completed to the satisfaction of the Provider. The data reported here describes posttreatment outcomes for 14 participants administered ibogaine for opioid dependence.
Participants' age ranged between 28 and 47 years (mean 38; s.d. 4.8), 50% were female, and all identified as Caucasian. Participants had moderate comorbid depression symptoms at baseline (mean 22.1; s.d. 10.8). They had previously received an average of 4.7 treatments for substance dependence (range 0-20), with 58% of these being detoxification. At the time of treatment, 71% (n = 10) were receiving methadone maintenance treatment (MMT; see Supplementary  Table S1 ). Data from the ASI-Lite show that in the thirty-day period prior to baseline interviews participants had on average used opioids for approximately 28.8 days. Methadone was most commonly reported as the primary drug of dependence (n = 10), followed by codeine (dihydrocodeine) (n = 3) and poppy seeds (n = 1). Despite all those receiving MMT considering methadone as their most problematic drug, six also reported using other opioids in the preceding thirty days, that is, morphine sulfate (n = 3), 2 dihydrocodeine (n = 2), and buprenorphine (n = 1).
During treatment 10 of Provider 2's 13, subjects were administered ondansetron (4-8 mg); 5 received diazepam 5-25 mg; and 1 received zopiclone (7.5 mg). Provider 1 also administered diazepam (30 mg) and zopiclone (15 mg) to their single participant in the study during treatment. Overall, two participants were enrolled via Provider 1, with one subsequently lost to treatment at 11-months and a second disqualified from the study immediately following treatment as their Provider revealed they had not completed treatment. A third patient of Provider 1 died during treatment before they were formally enrolled. Of 13 participants enrolled through Provider 2, one voluntarily left the study at eight months and a second was lost to follow up at 11 months post-treatment. The fatality was the subject of two investigations, a coronial inquiry and the second involving New Zealand's Health and Disability Commissioner (HDC). The latter, completed first, described the treatment provider as being in breach of their duty of care but did not offer a medical explanation for the death (22) . The coroner's ruling generally supported the HDC's findings.
SOWS assessments showed a significant reduction in withdrawal symptoms from baseline, that is, preadministration up to 24 hours post-administration assessment (p = 0.015). Although this reduction was slightly greater at the second post-administration SOWS assessment (≥ 42 hours), it did not reach statistical significance, likely due to sample size limitations ( Table 3 ). The SOWS was administered multiple times by providers during treatment to determine the need for further dosing of patients.
Of the seven ASI-Lite subscales, only the Drug component showed a statistically significant decrease over time (p = 0.002). As seen in Table 4 , there was a decrease in excess of 80% in the score from 0.32 to 0.06 from baseline to 12 months (p = 0.004). Of the remaining composite score categories, the majority show nonsignificant decreases over twelve months, with the notable exception of the Medical component, which actually increased significantly from 0.00 to 0.34 (p < 0.05), suggesting an increase in participants' reported health problems or motivation to seek medical care.
The BDI-II scores decreased significantly over time (p < 0.001) with a significant reduction seen at 1-month post-treatment (mean = 22.1 v 9.3) and continuing to the final 12-month assessment (mean = 4.4) ( Table 5) , indicating a reduction in depression severity.
Researchers were unable to consistently collect urine drug test data corroborating ASI-Lite reported drug use. For participants providing samples testing negative for opioids, percentages were recorded for some participants at three months (n = 8), six months (n = 7), and 12 months (n = 8) post-treatment. Over these periods only small percentages of participants tested positive for opioids: one subject each at three and six months (12.5% and 14.3% of observed cases, respectively), and two participants (25.0% of observed cases) at 12 There is very limited street heroin in New Zealand, with only 16% of regular Needle Exchange attendees reporting its use in the preceding month [40] . For this reason New Zealand users of morphine sulphate ("misties" or "MST's") typically combine ("double") it with acetic anhydride, thereby producing diamorphine (aka heroin).
months. ASI-Lite data for participants reporting positive opioid use in the preceding 30 days exceeded the incidence of positive urine drug findings and were 43% (three months; n = 14), 50% (six months; n = 14) and 45% (12 months; n = 11). Reductions both in other drug use and alcohol use were reported by 21% of participants (n = 14) each, at three and six months. Of the 11 participants remaining at twelve months, 55% reported reduced other drug use and 36% reduced alcohol use.
Discussion
The present study reports treatment outcomes for opioid dependent participants during 12 months following single-dose ibogaine administration and extends earlier work identifying ibogaine's effectiveness in treating opioid dependence. Consistent with preceding studies, evidence showed significant attenuation of withdrawal, sustained reduction in drug craving/use, and cessation of use in some cases. These outcomes, particularly the sustained reduction and/or cessation of opioid use reported by 12 of 14 participants, are comparable with the success of currently accepted treatments, including those reported from wide-ranging analyses and combined interventions reviewed previously (6) . This analysis, covering 28 trials (n = 2945 participants) of 12 psychosocial interventions combined with the pharmacological treatments, showed an advantage for treatments in combination for abstinence only (RR 1.15, 95% CI [1.01-1.32]). Measures showing nonsignificant outcomes included retention in treatment, adherence, psychiatric symptoms, and depression.
Where interventions aim for detoxification and cessation (i.e., as with ibogaine), outcomes are even more modest. This was evident in a multi-site US study measuring buprenorphine stabilization and tapering to cessation of opioids, by opioid-free urine tests for two outpatient groups, a 7-day taper group (n = 255) and a 28-day taper group (n = 261) (23) . There were no differences in abstinence rates between 7-and 28-day taper groups at 1-month (18% both groups) and 3-month follow-ups (12% 7-day vs. 13% 28-day taper). While the present study's small numbers preclude conclusive comparison, by contrast, outcomes described above in Table 6 , indicating that a consistently higher proportion of participants returned negative urine drug screens at three (87.5%), six (85.7%), and 12 months (75%), respectively.
Evidence from the current study showing attenuation of withdrawal substantiates earlier experimental research referencing ibogaine's "significant pharmacologically mediated effect" on opioid withdrawal (24) . This is particularly relevant in a country like New Zealand, where methadone, a long acting synthetic opioid with a correspondingly lengthy withdrawal period, is the most commonly injected opioid (25) . That 71% of the present study's participants sought ibogaine treatment for dependence on methadone perhaps also explains the increase observed in the ASI-Lite Medical composite score from baseline to 12-months (0.00 to 0.34, p < 0.05) described in Table 4 . This reflects higher reporting of physical discomfort post-treatment, with methadone cessation likely exacerbating preexisting medical conditions such as chronic pain, a phenomenon described elsewhere (26) . The observed significant effect may also act as a proxy measure further substantiating cessation of opioid use in lieu of some participants' missing drug test data.
The significant, sustained reductions in BDI-II scores (Table 5 ; p < 0.001), similarly supports earlier research identifying reductions in depressive symptoms post-ibogaine treatment (27) . These results are interesting as they incorporate all available data from 12 months (n = 11) and not only the eight completers (Table 4) . Thus, it was notable during follow-up that even participants who did not cease opioid use entirely described their ibogaine experience in positive terms. A typical comment was that treatment had provided participants with insight into their situation. Baseline BDI-II data suggested that eight participants would have met criteria for moderate or worse depression and four participants for mild depression. Nonetheless, at baseline, only three participants were taking prescribed antidepressants (Venlafaxine, Citalopram). Of these, two ceased use post-treatment. Following treatment four participants intermittently reported antidepressant use (prescribed), with three of these ultimately being unsuccessfully treated for their opioid use. Future studies should include a measure of anxiety in addition to depression to assess the contributions of these symptoms to treatment response, remission, and relapse.
Finally, with five participants reporting benzodiazepine use in the 30 days preceding treatment (one prescribed), the research team considered the possibility that pretreatment anxiety might have inflated baseline BDI-II scores. This concern was mitigated, however, by the understanding that analyses of the BDI-II suggest it is capable of differentiating between depression and anxiety (28, 29) . Interestingly, at one month, post-treatment six participants (43%) reported benzodiazepine use (five prescribed), while at 12 months, only one of the remaining 11 participants reported this. Despite the study's evidence of positive outcomes, it remains that there are also specific risks associated with ibogaine. The most salient of these concerns is mortality temporally associated with treatment. Given the death during treatment of one subject pre-enrolled in the present study, this issue is of particular significance. As described above, the New Zealand death was the subject of two investigations, with a coronial inquiry supporting the earlier ruling of a failed duty of care by the treatment provider (22) . The coroner, however, also noted a lack of Post-Mortem and forensic evidence indicating any significant cardiac pathology or history, or other definable cause of death. Consequently, report suggests that the death was very likely "related to ibogaine ingestion and most probably related to a cardiac arrhythmia." Nonetheless, given the positive outcomes reported in this study and in a recent study of treatments in Mexico that both suggest that treatments are likely to continue (30) , it is appropriate to discuss what is clearly a risk.
Ibogaine-related fatalities in treatment have been reported in detail for 19 individuals from 1990 to 2008, known to have died within 1.5-76 hours of taking ibogaine (31) . This thorough review of all available autopsy, toxicological, and investigative reports did not suggest a characteristic syndrome of neurotoxicity. Rather, it suggested that advanced preexisting medical comorbidities, primarily cardiovascular, and/or the misuse of a range of substances explained or contributed to 12 of the 14 cases for which there was adequate postmortem data. Seizures from alcohol and benzodiazepine withdrawal and the uninformed use of ethnopharmacological forms of ibogaine were considered other apparent risk factors.
The metabolism of ibogaine by cytochrome P450 enzyme CYP2D6 into noribogaine through the first-pass process has implications for clinical safety (12), with 5-10% of Caucasians lacking the gene required for the enzyme's synthesis (32) . In poor CYP2D6 metabolizers, active moiety (ibogaine plus noribogaine) is projected to be approximately two-fold higher than in individuals having standard metabolic function. Noribogaine's long half-life, recently reported as 28-49 hours (9), also suggests the potential for high plasma levels of noribogaine with multiple ibogaine treatments over a period of several days as observed in the present study. Although clinical pharmacology studies in patients with impaired hepatic function are yet to be conducted, it may be prudent to genotype potential ibogaine patients and to reduce the intended dose in cases of hepatic impairment or concomitant medications with CYP2D6 inhibition (12) .
Regarding New Zealand treatments, inquiries subsequent to the conclusion of the study revealed that although official reporting on New Zealand treatments is voluntary and, therefore, data are incomplete, the two providers collectively reported treating 83 patients (Provider 1, 53 patients; Provider 2, 30 patients). It seems likely, however, that more than 100 treatments occurred during the time of the study, that is, between 2012 and 2015. Notwithstanding the death reported here, in New Zealand ibogaine treatment currently, remains legal and has not been subject to any specific sanctions as a response to the fatality.
Despite the fatality, due to ibogaine being available by prescription in New Zealand, structural mechanisms within the treatment context exist to reduce ibogaine's potential risks in that country. These are promoted through the legal availability of ibogaine, for example, where patients, ibogaine providers, and other health professionals are all able to openly engage with the treatment process. This process is clearly facilitated by legal access to ibogaine, an approach emphasized by Provider 2 in their treatment of participants in the present study. The possibility of improved treatment safety through regulation, however, is most likely to occur where there is a will amongst all stakeholders to develop a set of robust clinical guidelines or preferably national standards. These must apply to and be adhered to by all treatment providers, regardless of putative experience, skill, or qualification. In this regard, it is interesting to note that the New Zealand fatality occurred at a clinic run by a qualified medical practitioner with considerable emergency medicine experience who nonetheless was adjudged to have failed in their duty of care.
While this study has provided further evidence supporting ibogaine's effectiveness in reducing opioid withdrawal, cravings and use over an extended period, it nonetheless has a number of weaknesses. Chief among these is the study's method, with its reliance on a small (n = 14) convenience sample already intending treatment. Additionally, this group was also filtered by the treatment providers prior to indicating interest in participation to the investigator. The small sample size further decreased with attrition and partial datasets. Finally, while attempts were made to ensure accuracy of drug use data through random testing and interviewing significant others, these efforts were not achieved consistently with all participants. Consequently, the sample is not representative, which limits generalizability.
Despite noted limitations, this study has demonstrated that for some opioid-dependent individuals, ibogaine treatment can be effective in significantly reducing opioid withdrawal, craving and depressed mood, and reducing or ceasing opioid use. Given the modest success of existing treatments, some of which involve extensive, repeated administration and considerable risk, and the significant increase in opioid dependence globally, it seems prudent to more seriously examine the place of ibogaine in the context of treating this intractable problem. Therefore, support for further research into non-traditional options such as ibogaine is urgently needed to improve clinical outcomes of opioid dependence.
